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This memo provides mcxleling JXIfailletefs for use in a focused ecological risk assessment (ERA) of }X)tential effects 
of wetland PCB contamination on insectivorous receptors as represented by the Virginia rail. 

The rationale for focusing on rails (Family Rallidae) is several-fold the wetland PCB contamination at the ACS site 
is concentrated in a relatively small area, therefore a receptor with a small home range is preferable for assessing 
}X)tential ecological effects; rails are common inhabitants of marshes and have small home ranges; several rail 
species }X)tentially utilize the ACS wetland; and most of the rail species have predominantly insectivorous diets, the 
expxted primary exposure pllh\\'ay for wetland PCBs. 

The following species may occur in the ACS wetlands: 

Species 

Virginia rail (RaJ/us limicola) 

Primazy diet (Sanderson 1977; Martin, eta!. 1951) 

iaJval and adult insects, snails, crustaceans, and small fish; plant food 
typically comprises less than 1 0% of the diet during the reproductive 
season 

King rail (RaJ/us elegans) crustaceans (crayfish) and other aquatic animals including amphibians 
and small fish 

Sora (Porzana C{O"o/ina) mollusks, insects, and seeds (plant food may predominate in freshwater 
marshes) 

Black rail (La!erallusjarnaicemis) not well known, insects and other invertebrates 

Exposure to wetland sediment PCBs could occur through the following pllh\\'ays: 

1) sediment/soil -t receptor (incidental ingestion) 
2) sediment/soil -t insect larvae/other invertebrates -t receptor 
3) sediment/soil-+ insect larvae -t adult insects (adult insects may be aquatic, terrestrial or aerial) -t receptor 
4) sediment -t benthic invertebrates/detritus -t fish/crayfish -t receptor 
5) sediment/soil -t multiple pllh\\'ays -t amphibians -t receptor 
6) sediment -t water column -t aquatic plants -t receptor 
7) sediment/soil -t rooted aquatidterrestrial plants -t receptor 

Path\\'ays 2 and 3 are likely to result in the greatest exposures. Path\\'ays 6 and 7 are probably insignificant (with the 
caveat that algal uptake may be significant). Path\\'ay 4 would be a Illi!ior exposure route in a purely aquatic system, 
but is of tn1certain significance in a wetland that has standing water only part of the year. Path\\'ay 5 is difficult to 
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estimate without biosampling, and is not likely to indicate risk levels appreciably greater than those associated with 
{XIthways 2 and 3 (since much of the amphibian exposure occurs through insectivory). Risks .tQ amphibians may be 
as or more significant than their role as an exposure {XIthway for other receptors, but the data base for estimating 
effects on amphibians is meager. 

The Virginia rail is the recommended measurement endpoint because it feeds by probing for food (as opposed to 
gleaning from the surface) and much of its prey are themselves predaceous (Sanderson 1977). The following 
modeling parameters are recommended: 

Mean body mass- 74.9 g (fur) (female) (Dunning 1993) 
Food ingestion rate- calculate from allometric equations (USEPA 1993) 
Home range - calculate from mean of 1.8 breeding pairs per hectare (Sanderson 1977) 
Incidental soil ingestion- 10.4% (based on American woodcock) (Beyer eta!. 1994) 

Bioaccumulation ofPCBs by invertebrate prey should be estimated by earthworm uptake. The mean accumulation 
fuctor for PCBs by 2 species of earthworms from 2 different soils is 11 on a dw/dw OOsis (PCB earthworm dw/PCB 
soil dw) (calculated from Table 3 ofKreis et al1987). Assume 9()0/o moisture content to convert the calculated 
invertebrate PCB concentration to a freshweight OOsis (Edwards and Bohlen 1996). 

I may be contacted at 6-7195 if you have questions or comments. Please fill out the attached evaluation form and 
return it to l.any Schmitt, SR-6J. The information is used to assess and improve our services. 

cc: l.any Schmitt, Section Chief, RRS # 1 
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